Ionised gas outflows driven by active galactic nuclei (AGN) are ubiquitous in high luminosity AGN with outflow speeds apparently correlated with the total bolometric luminosity of the AGN. This empirical relation and theoretical work suggest that in the range L bol ∼ 10 43−45 erg/s there must exist a threshold luminosity above which the AGN becomes powerful enough to launch winds that will be able to escape the galaxy potential. In this paper, we present pilot observations of two AGN in this transitional range that were taken with the Gemini North Multi-Object Spectrograph Integral Field Unit (IFU). Both sources have also previously been observed within the Sloan Digital Sky Survey-IV (SDSS) Mapping Nearby Galaxies at Apache Point Observatory (MaNGA) survey. While the MaNGA IFU maps probe the gas fields on galaxy-wide scales and show that some regions are dominated by AGN ionization, the new Gemini IFU data zoom into the centre with four times better spatial resolution. In the object with the lower L bol we find evidence of a young or stalled biconical AGNdriven outflow where none was obvious at the MaNGA resolution. In the object with the higher L bol we trace the large-scale biconical outflow into the nuclear region and connect the outflow from small to large scales. These observations suggest that AGN luminosity and galaxy potential are crucial in shaping wind launching and propagation in low-luminosity AGN. The transition from small and young outflows to galaxy-wide feedback can only be understood by combining large-scale IFU data that trace the galaxy velocity field with higher resolution, small scale IFU maps.
INTRODUCTION
The discovery of the tight relationship between black hole (BH) masses and the velocity dispersions and masses of their host bulges has shown that the active quasar phase of BH evolution has profound effects on galaxy evolution and that the enormous power of radiation and outflows from the BH and its accretion disk may be critical in limiting the maximum mass of galaxies in the universe (Ferrarese & Ford 2005; Somerville et al. 2008; Kormendy & Ho 2013) . However, constraining the power and reach of feedback processes exerted by luminous accreting BHs onto their hosts is still a field of active research in both simulations and observations (e.g. Brusa et al. 2015; Dugan 2016; Wylezalek & Zakamska 2016; Zakamska et al. 2016) In low-luminosity active galactic nuclei (AGN, L bol < 10 43 erg/s), gas emission due to AGN photo-ionization may extend beyond several hundred parsecs, but the AGN-driven outflows are confined to the inner 50-200 pc (Barbosa et al. 2006 (Barbosa et al. , 2009 Storchi-Bergmann et al. 2009; Riffel & StorchiBergmann 2011; Veilleux et al. 2013; Lena et al. 2015) . These flows carry only < 0.1% L bol worth of power and rarely affect their large-scale environment. In contrast, extremely luminous quasars (L bol > 10 45 erg/s) often show signatures of high velocity, galaxy-wide outflows. Theoretical studies attribute this transition to the inertia of the interstellar medium: at a given galactic potential, an outflow driven by a low-luminosity AGN is not sufficiently powerful to accelerate the gas, so the gas inertia 'quenches' the outflow before it can extend over galaxy scales (Zubovas & King 2012) .
Over the next several years, we endeavour to probe this transition using data from the Mapping Nearby Galaxies at Apache Point Observatory (MaNGA; Bundy et al. 2015) survey. As part of Sloan Digital Sky Survey-IV (SDSS-IV, Blanton 2017), MaNGA is an integral field unit (IFU) survey targeting a statistically representative sample of 10,000 nearby (0.01 < z < 0.15) galaxies over the course of six years (survey start: July 2014) and is designed to explore the spatial dimension of galaxy evolution. The IFUs are made by grouping 19 to 127 fibres into hexagonal bundles, the number of fibres depending on the angular size of the galaxy. MaNGA uses the SDSS-III BOSS spectrograph (Gunn et al. 2006; Smee et al. 2013; Drory et al. 2015) and covers the wavelength range 3600 − 10, 000 with a velocity resolution of ∼ 60 km/s. The spatial resolution is about 1 − 2 kpc and most galaxies will be characterised out to 1.5 effective radii (Re), a third of the galaxy sample even out to 2.5 Re (Law et al. 2015; Yan et al. 2016) .
The main MaNGA sample will contain some AGN (∼ 300 expected) but they span a very limited dynamical range in AGN luminosity typically reaching L bol ∼ 10 43 erg/s. Therefore, in addition to the main MaNGA sample, a dedicated MaNGA-AGN program (PI: J.E.Greene) was awarded 120 MaNGA-IFU observations. These AGN cover a wide range of bolometric luminosities reaching L bol ∼ 10 45 erg/s. A key limitation of MaNGA is the large size of the fibres, 2 aperture (2.5 separation between fibre centres), which at z ∼ 0.05 corresponds to ∼ 2 kpc, although with dithering the effective sampling improves to 1.4 . The wide-field coverage of MaNGA allows the mapping of global properties of the galaxies, but will not sample gas flows within the inner kiloparsec (kpc). Both models of AGN fuelling by gravitational instabilities (Hopkins 2012) and observations to date demonstrate that at the luminosities of 10 43 < L bol < 10 45 erg/s the key AGN feeding and feedback processes occur within the inner kpc (Barbosa et al. 2014 ; Lena et al. 2015) . Existing observations of AGN-driven winds in low-luminosity AGN where we expect the transition from circum-nuclear to galaxy-wide outflows have proceeded largely on an objectby-object basis, but establishing a comprehensive observational foundation of AGN feedback is only possible by surveying a large sample of AGN covering a wide parameter space. The MaNGA AGN sample is ideal to achieve these goals.
In this paper, we present pilot IFU observations using the Gemini-North Multi-Object Spectrograph (GMOS-N) of two sources that have already been observed with MaNGA (before Oct 2015) . At about 4 times better resolution compared to the MaNGA data, the goal of this paper is to map gas flows on scales < 1 kpc and to demonstrate the power of combining IFU data at different spatial scales and resolutions when exploring the launching and feeding mechanisms of low-luminosity AGN.
The paper is organised as follows: Section 2 describes the target selection and both the MaNGA and GMOS observations. In Section 3 we present the analysis of the GMOS data, Section 4 explores the origin of the central gas flows and the added value of the GMOS data and in Section 5 we conclude. Throughout the paper we assume H0 = 71 km s −1
Mpc
−1 , Ωm = 0.27, ΩΛ = 0.73.
SAMPLES, OBSERVATIONS AND MEASUREMENTS

Target Selection
The GMOS observations were originally designed as pilot observations to explore the combination of large-scale MaNGA IFU data with smaller-scale, higher resolution GMOS observations. Only five bona-fide AGN from the ancillary MaNGA-AGN program had been observed at the time of the target selection. These ancillary AGN typically belong to the most luminous among all observed MaNGA-AGN. We therefore compiled a catalogue of weak AGN candidates in the main MaNGA sample. Selection of weak AGN in IFU data sets is a non-trivial task as we discuss in detail in an upcoming paper (Wylezalek 2017) and in Section 4.1. We note that optical diagnostic diagrams are a crucial tool for this task. Diagnostic diagrams are constructed using a set of nebular emission lines and emission line ratios and can be used to distinguish between different ionization mechanisms of nebular gas. The most commonly used ones are the BPT diagrams (Baldwin et al. 1981; Veilleux & Osterbrock 1987 A major advantage of the BPT diagnostic diagrams is that the required emission lines are relatively close in wavelength space such that usually all of them can be observed in one optical spectrum. Depending on ionization models several dividing lines have been developed such that the diagrams can be used to distinguish between different ionization mechanisms such as star formation, AGN or shocks. In this work, we use the dividing lines developed by Kewley et al. (2001) and Kauffmann et al. (2003) and summarised in Kewley et al. (2006) . Specifically, the [SII]-BPT allows to distinguish be- Eracleous et al. 2010; Singh et al. 2013; Belfiore et al. 2016 , and references therein).
For the target selection for this work, we use a less conservative method and use the resolved [NII] BPT diagram to identify regions that show highly ionised gas (AGN and/or LINER-like emission, see red regions in the right panels in Figure 1 ). We then visually inspect the morphology of these regions while simultaneously comparing with the morphology of high velocity dispersion ionised gas signatures traced by [OIII] . The final target selection was driven by trying to maximise both the range of bolometric luminosities as estimated from the [OIII] line (Reyes et al. 2008 ) and morphologies of ionised gas regions. The basic target information are listed in Table 1. The first source, MaNGA 1-166919, was chosen from the main MaNGA galaxy sample. It was selected as an AGN candidate based on its resolved [NII] BPT diagram which reveals a blob-like morphology of AGN/LINER-dominated emission with a radius of about 2 arcsec (∼ 2.7 kpc). This region is spatially coincident with a circular region of similar extent of high velocity dispersion (σ([OIII]) > 200 km/s) [OIII] emission (upper row in Figure 1 ). Although originally not classified as an AGN in the SDSS classification based on the single-fibre spectrum, the spatially resolved MaNGA observations of MaNGA 1-166919 clearly show that a strongly ionizing source is residing in this galaxy. We hereafter dub the target the 'Blob Source'. The galaxy stellar disk is observed close to face-on and its redshift is z = 0.0722.
From the sample of ancillary MaNGA AGN, we chose the only AGN identified by X-ray observations with the Burst Alert Telescope (BAT) aboard the Swift satellite (Ajello et al. 2012) . This object, MaNGA 1-137883, at z = 0.0268, shows an intriguing cone-shaped morphology of high velocity [OIII] gas in MaNGA, suggestive of bipolar outflows perpendicular to the plane of the stellar disk of the galaxy. This cone-shaped region coincides with AGN/LINER-like emission according to the [NII] resolved BPT diagram (lower row in Figure 1 ). In the following we dub this source as 'Cone Source'.
The MaNGA fibre-bundle for both galaxies consists of 37 fibres with a diameter of 7 fibres, resulting in a bundle diameter of 17.5 arcsec (∼ 9 kpc for the Cone Source, ∼ 24 kpc for the Blob Source). The smallest spatial scale corresponding to the size of a single fibre in MaNGA is therefore 2.5 arcsec (∼ 1.3 kpc for the Cone Source, ∼ 3.4 kpc for the Blob Source). The reconstructed FWHM of the Blob and Cone Source are 2.8 and 2.4 respectively. The MaNGA Data Reduction Pipeline (DRP, Law 2016) and Data Analysis Pipeline (DAP, Westfall 2017) perform data reduction and output science-ready data cubes which provide refined data such as specific emission line fluxes and kinematics for each object surveyed. We use line and kinematic measurements from the DAP fourth internal MaNGA Product Launch (MPL-4) when exploring the MaNGA observations for the two objects presented in this work.
GMOS observational setup
The two objects were observed on December 2015 with the GMOS-IFU on Gemini-North (program ID: GN-2015B-FT-16, PI: D. Wylezalek). Both objects were observed in one-slit mode where the field-of-view is 3.5 ×5 , corresponding to a physical scale of ∼ 1.9 × 2.7 kpc for the Cone Source and ∼ 4.7×6.8 kpc for the Blob Source, for a total exposure time of 1 hour, respectively. We used the B600-G5307 grating covering rest-frame wavelengths of ∼ 4000 − 7000 . This wavelength range covers most of major optical emission lines including [OIII]4363, 4959, 5007, [NII] 6548,6583, Hα and Hβ. For both objects, we took six science exposures of 600 s each, and dithered both in the spatial (by 0.2 ) and spectral direction (by 100Å) in order to minimise the impact of bad pixels or cosmic rays and to cover the spectral gap of ∼ 100 between the spectrographs. Seeing was ∼ 0.9 , improving on the spatial resolution of MaNGA observations by a factor of ∼ 3.
Data Reduction
The data reduction was performed using specific tasks developed for GMOS data in the gemini.gmos package as well as generic tasks in iraf. The reduction process comprised bias subtraction, flat-fielding, trimming, wavelength calibration, sky subtraction, relative flux calibration, building of the data cubes at a sampling of 0.1 ×0.1 and finally the alignment and combination of the data cubes.
Spectral Fitting
We develop a customised fitting procedure to extract the emission line fluxes and kinematics from the GMOS data. In every spatial element (spaxel) we subtract a linear continuum which we estimate from the average flux level redand blue-ward of the emission lines to be fitted. In case of line multiplets or where emission lines lie very close in wavelength such as the [OIII] doublet at 5007, 4959 and H β at 4861 we estimate the continuum flux level red-and blueward of such line complexes. We then use non-parametric measurements that do not strongly depend on a specific fitting procedure to determine amplitudes, centroid velocities and emission line widths. We follow the measurement strategy presented in e.g. and Liu et al. (2013) .
Briefly, each profile is first fitted with multiple Gaussian components to determine the overall velocity profiles. Despite the complexity of the velocity structure, most emission lines can be well fit with two or at most three Gaussian profiles. For subsequent analysis we use the fit that minimises both the number of Gaussian components and χ 2 of the fit.
The cumulative flux as a function of velocity is then:
such that the total line flux is given by Φ(∞). In practice, we use the [−10000, 10000] km s −1 range in the rest-frame as our maximal interval of integration. For each spectrum, this definition is used to compute the line-of-sight velocity, represented by the median velocity v med , the velocity that bisects the total area underneath the emission-line profile, so that Φ(v) = 0.5 Φ(∞). Since stellar absorption lines are too faint in the GMOS spectra we adopt the spectroscopic redshifts from the NASA Sloan Atlas (NSA) catalogues that are based on the single-fibre measurements to correct the spectra to the rest-frame of the galaxy. We measure the line widths using the non-parametric measurement W80 which corresponds to the velocity width that encloses 80% of the total flux. For a purely Gaussian profile, W80 is closely related to the FWHM with W80 = 1.088× FWHM, but the non-parametric velocity width measurements are more sensitive to the weak broad bases of non-Gaussian emission line profiles (Liu et al. 2013 lines in a central spaxel in the GMOS data cube of the Blob Source.
Hα and Hβ emission lines lie on top of stellar absorption features. To test the sensitivity of our line measurements to stellar continuum subtraction, we convert MaNGA spectra from vacuum to air wavelengths (Morton 1991) and then average stellar continuum contributions as measured by DAP over all spaxels to construct a high signal-to-noise host continuum. We subtract this scaled continuum from individual GMOS spectra, then perform an additional linear continuum subtraction to account for small spectrophotometric deviations of GMOS data and refit emission lines. We do not find any significant deviations in line fitting parameters and therefore base our analysis on the simple linear continuum fitting as described above. We show the resulting kinematic maps in Figures 3, 4 , 5 and 6.
IONISED GAS MORPHOLOGIES AND KINEMATICS
The two AGN in this work were (amongst other criteria) selected based on the prevalence, morphologies and kinematics of the ionised gas emission. In both objects the high velocity dispersion region of the [OIII] ionised gas, the dark blue regions in Figure 1 , are spatially coincident with the AGN/LINER-dominated spaxels in the resolved [NII]-BPT maps. The main advantage of the GMOS observations is that it allows us to resolve the inner few kiloparsecs of this AGN/LINER-dominated emission and probe their origin. In the following subsection, we investigate the kinematics and morphologies of the ionised gas using the better resolution GMOS data.
Blob Source
The MaNGA data of the Blob Source reveals a spherically symmetric region with a radius of ∼ 3 arcsec of AGN/LINER-dominated emission (Figure 1 ). Since the [OIII] and H β emission lines are not detected in the GMOS data due to a low signal-to-noise ratio, we use the Hα line to identify peculiarities in the gas velocity field. The MaNGA Hα velocity field shows ordered rotation of the gaseous disk of the host galaxy, which is the dominant effect even though the galaxy is viewed close to face-on (upper left panel in Figure 3). In Figure 3 (lower left panel) we also show the central region of the Hα gas velocity field as observed by GMOS.
With the higher resolution data, we clearly see deviations from ordered rotation in the gas field near the nucleus. In order to isolate these non-circular motions of the ionised gas and quantify these deviations, we need to subtract a rotating disk component from the gas velocity field. As non-circular motions in the gas velocity field can be significant, fitting an unconstrained model is misleading, as the kinematic centre and the position angle of the line of nodes are model parameters significantly influenced by noncircular motions. Additionally, the stellar and gas disk components do not necessarily match, as the stellar component can rotate more slowly than the gas (van der Kruit & Freeman 1986; Bottema et al. 1987; Noordermeer et al. 2008 ). Thus, we utilise the large-scale MaNGA rest-frame stellar velocity field and determine the kinematic centre and the position angle of the line of nodes from a fit to the MaNGA stellar velocity field. We model the stellar velocity field assuming a spherical potential with pure circular motions, with the observed radial velocity at a position (R, ψ) in the plane of the sky given by Bertola et al. (1991) :
where θ is the inclination of the disk (with θ = 0 for a faceon disk), ψ0 is the position angle of the line of nodes, R is the radius, A is the amplitude of the rotation curve, c is a concentration parameter regulating the compactness of the region with a strong velocity gradient and p regulates the inclination of the flat portion of the velocity curve. We perform a Levenberg-Marquardt least-squares minimization to determine the best fitting parameters. We then fit this rotating disk model to the large-scale Hα rest-frame velocity field probed by MaNGA, assuming the gas and stars have the same orientation and kinematic centre. The amplitude of the rotation curve, the concentration parameter and the inclination of the flat portion of the velocity curve are free parameters in the fit. The resulting fits are shown in the middle panels in Figure 3 and the residuals (i.e. Hα measured -Hα model ) in the right panels in Figure 3 . While the fit to the MaNGA Hα velocity field describes the data very well with negligible residuals, the GMOS Hα residual maps shows a clear gradient in residual velocities with a redshifted Northern region and a blueshifted Southern region. In wide-angle winds, the velocity dispersion usually reflects the typical bulk velocities of the gas, while the observed median velocities are more sensitive to projection and geometric orientation effects (see also Liu et al. 2013) . These kinds of signatures are therefore indicative of a bipolar structure that is kinematically decoupled from the gas disk velocity field. However, such model residuals can be sensitive to changes in the fitted position angle of the major axis. To quantify the significance of the detection of a kinematically decoupled component, we conduct the following test: We add random noise on the order of the measurement uncertainties (typically 10%, i.e. 15 − 20 km/s) to the velocity field, and repeat the model fit 100 times to obtain the uncertainties on the model parameters. The position angle of the major axis is well constrained, with 1σ uncertainties of only 0.51 degrees. Varying the position angle by as much as ±2σ has little effect on the residuals and on the properties of the detected kinematically decoupled component. Fischer et al. (2016) recently showed that the ionised gas kinematics in the nearby (z = 0.017) Seyfert 2 galaxy Mrk 573 largely agree with the stellar kinematics and are consistent with rotation. They attribute the morphology and spatial extent of the detected ionised emission (traced by [OIII] in their case) to gas that is in rotation in the galactic disk and only gets passively ionised, i.e. 'illuminated', when the central AGN turns on. The situation in our Blob Source is clearly different from Mrk 573, in that we robustly detect the elongated kinematic structure in the Hα residual map. Our modelling shows that the nuclear ionised gas is kinematically decoupled from the disk rotation and appears to be undergoing a bipolar outflow instead.
Motivated by these findings, we proceed with comparing the GMOS Hα velocity maps with models comprising biconical outflows superimposed on the disk rotation derived from MaNGA data. Details of the modelling can be found in Müller-Sánchez et al. (2011) . Briefly, the bi-cone model consists of two symmetrical hollow cones having interior and exterior walls with apexes coincident with a central point source. The simplest velocity law which reproduces the line-of-sight velocity fields of nearby AGN is radial linear acceleration followed by radial linear deceleration (see also Crenshaw et al. 2010; Fischer et al. 2013 ). We find a maximum extent of the two cones combined to be ∼ 3 kpc with a maximum de-projected outflow velocity of vmax ∼ 260 km/s, confirming our observation above. The turnover radius rt, at which vmax is observed, is measured to be 800 pc. We estimate the mass outflow rateṀout using the method described in Müller-Sánchez et al. (2011) and assuming a gas density ne = 100 cm − 3 and a filling factor f = 0.01, typical values of the narrow-line region at r ∼ 1 kpc. The resultingṀout is 66 M yr − 1 and the total kinetic power iṡ E kin = 1.4 × 10 42 erg s −1 . Due to large uncertainties in f and ne these estimates are probably accurate to no better than about ±0.5 dex.
Considering all the described evidence strongly suggests that the kinematically distinct Hα component is in fact a biconical outflow propagating at ∼ 200 km/s. Because of its small size of ∼ 3 kpc at its widest extent, this component had not been resolved in the lower spatial resolution MaNGA observations.
In Figure 4 we additionally show the Hα velocity dispersion maps and [NII]/Hα maps as observed by both MaNGA and GMOS. In the GMOS map we find a region with σHα of ∼ 400 km/s that is observed at the same position as the distinct biconical Hα component described above. The position angle of this structure is about -45 degrees and its spatial extent is ∼ 3 kpc. High [NII]/Hα ratios are indicative of ionization through either (SF-driven or AGN-driven) shocks or AGN photoionization. In Section 4.1, we explore these signatures further.
Cone Source
In contrast to the Blob Source, the MaNGA data for the Cone Source already showed a biconical morphology of fast σ ∼ 200 km/s ionised gas as traced by the [OIII] emission line. By analogy to Figure 3 , we show the Hα velocity field as measured by both MaNGA and GMOS in Figure 5 . We follow the same strategy as described above and fit rotational models to the velocity fields that are shown in the middle panels in Figure 5 and compute the residuals (right panels in Figure 5 ). We identify prominent residuals of bi-polar nature in the MaNGA residual map. We re-run the fitting procedure after having added random noise to the velocity maps to estimate the uncertainties on the fitting parameters, specifically the on the position angle of the major axis, and significance of the residuals. The 1σ uncertainty on the position angle of the major axis is only ∼ 0.7 degrees. The detection of the prominent residuals is therefore robust and indicative of a gas kinematic component that is decoupled from the disk velocity field.
The highly blue and redshifted sides (± ∼ 100 km/s) in the residual maps additionally spatially coincide with regions of high velocity dispersion in the ionised gas, as shown in the right panels in Figure 6 . Since the outflow is nearly in the plane of the sky, the actual physical velocities are likely much higher. Although the large-scale orientation of the cone-like structure and MaNGA residuals is perpendicular to the galaxy disk (roughly North-South), the gradient of residual velocities in the centre of the galaxy is tilted with respect to the large-scale orientation (∼ 45 degrees East of North), indicative of a warped outflow. The GMOS Hα residual map confirms this. Although no strong gradient is apparent there, the orientation of the highest blue-shifted residuals agrees with the central part of the MaNGA Hα residual map. Figure 6 shows the [OIII] ionised gas velocity field and its velocity dispersion as probed by MaNGA and GMOS. We identify kinematic distortions in the MaNGA [OIII] velocity field in the iso-velocity curves. Such distortions imply noncircular motions are present which can have several origins. Possibilities include non-circular orbits in a bar, but also outflows can cause such distortions.
[OIII] is only detected in two distinct regions of the GMOS map that show blue-and redshifted velocities, respectively. The velocity dispersion, i.e. typical bulk velocity of the detected [OIII] regions in GMOS is ∼ 200 km/s.
The dust lane clearly visible in the image of the galaxy suggests that dust extinction can play a major role in the apparent kinematics and geometry of ionised gas. We therefore investigate the effect of dust extinction through the galaxy on the morphology of outflow signatures and morphologies. The difference in dust reddening in different parts of the galaxy (i.e. high values in the plane of the disk, low values above and below the plane of the disk) could result in a seemingly biconical morphology of the high velocity dispersion [OIII] emission which is similar to the morphology of the Blob Source Figure 4 . The kinematically decoupled structure that we show in Figure 3 spatially coincides with a region of high Hα velocity dispersion (left panels) and high [NII]/Hα ratios (right panels), an indication that this structure is either shock-or AGN-ionised and not due to nuclear star formation. The size of the structure is only about 2 kpc across, was not detected in the MaNGA data and is potentially a young or stalled outflow. We note that the GMOS σ(Hα) corresponds to 0.4 * W 80 (Hα).
AGN/LINER-dominated spaxels in the resolved [NII]-BPT diagram. This could be the case if the [OIII] emitting gas cloud was spherically symmetric but only illuminated along less obscured directions (i.e. above and below the plane of the disk). We therefore investigate if the morphology of the high velocity dispersion gas is truly biconical and if the lower [OIII] flux (and [OIII] velocity dispersions) along the plane of the disk can be explained by the higher reddening values in that part of the galaxy.
We estimate the amount of reddening AV in the central part of the source using the Hα and Hβ emission lines from the MaNGA data. For case B recombination (Osterbrock 1989 ) and using extinction coefficients for the Galactic extinction curve from Cardelli et al. (1989) , we find average reddening values of AV ∼ 3 mag in the central 2.5 kpc and AV ∼ 3.5 mag in the central pixels, while in the outer parts of the disk AV ∼ 1.6 mag. Reddening values above and below the plane of the disk range between AV ∼ 0.3 − 1.2 mag. If the [OIII] emitting gas had a spherically symmetric morphology, then the intrinsic (extinction corrected) [OIII] flux in the plane of the disk would be similar to the intrinsic [OIII] flux below and above the plane of the stellar disk. Therefore, the expected ratio between observed [OIII] fluxes would fulfill the following relation: The morphology and velocity dispersion of the high velocity dispersion gas that is apparent in both the MaNGA and GMOS Hα and [OIII] maps (see Figure 5 and 6) suggests that we indeed observe a biconical outflow that has already expanded to galaxy-wide scales of ∼ 5 kpc. This structure, however, seems to be warped in the centre of the galaxy as revealed by the MaNGA Hα residual map and the GMOS [OIII] velocity map. Similar to the analysis described in Section 4.1, we fit a biconical outflow superimposed on gas disk rotation to the MaNGA Hα velocity field. We find a maximum extent of the two cones combined to be ∼ 4 kpc with vmax of ∼ 100 km/s and rt = 950 pc. The resultingṀout is 14 M yr − 1 and the total kinetic power is estimated to beĖ kin = 0.5 × 10 41 erg s −1 . We further discuss these estimates and the connection between the small-scale GMOS observations with the larger-scale MaNGA observations in Section 4.2.
NATURE OF THE OUTFLOWS
We have shown that both sources presented in this paper host regions of high velocity dispersion that are distinct from the gas disk velocity field. They show a biconical morphology and kinematics are indicative of moderately fast outflows with speeds of ∼ 100 − 200 km/s. In the case of the Blob Source these structures were not seen in the MaNGA maps before and are only revealed at the higher resolution of GMOS observations. The remaining question now regards the powering and nature of these outflows.
In Section 2.1, we have summarised the use and power of BPT diagrams. The [NII]-BPT which we used for initial target selection allows to characterise between star-formation, AGN+LINER, or composite dominated emission line regions. The BPT- [SII] further allows the distinction between AGN or LINER in addition to star-formation dominated emission line regions. LINER emission was long thought to be associated with weak AGN, but it has been shown that other ionization sources, such as ionization through hot evolved stars, can also be responsible for observed line ratios (Eracleous et al. 2010; Singh et al. 2013; Belfiore et al. 2016) . These discussions were in part triggered through the fact that LINER-like emission is now increasingly often observed on much larger scales (several kpc) than expected from a weak central AGN. Therefore careful analysis is required when LINER-like emission line regions are observed and such sources cannot necessarily be associated with weak AGN. In addition to other criteria, we therefore also invoke the [SII]-BPT in our discussion about the nature and powering of the observed outflows in the Cone and Blob Source.
Blob Source
The situation in the Blob Source is ambiguous. According to the resolved MaNGA [SII]-BPT diagram (Figure 7) , the central 2 arcsec region of this source shows LINER-like line ratios. Belfiore et al. (2016) recently presented a census of LI(N)ER emission of all galaxies observed in MaNGA (as of April 2015). They chose the term LIER emission (leaving out the N for nuclear) since many galaxies show LIER dominated emission line regions on large, galaxy-wide scales, which they refer to as 'extended LIER', eLIER, galaxies. A similar fraction of about 30% of galaxies in MaNGA shows LIER emission at small galactocentric radii which Belfiore et al. (2016) classify as 'central LIER' (cLIER) galaxies. The Blob Source in this work would thus be classified as a cLIER based on the morphology and extent of the LIER-like emission in the MaNGA maps. Belfiore et al. (2016) argue that post asymptotic giant branch (pAGB) stars can produce the required hard ionizing spectrum to power the emission in both cLIER and eLIER galaxies in MaNGA (Eracleous et al. 2010; Binette et al. 1994) . Without the additional GMOS data that reveal that the central part of the galaxy is actually hosting a small-scale outflow, this source would have probably been classified as one of such cLIER galaxies in MaNGA. Our additional data from GMOS and kinematic analysis shows, however, that the pAGB scenario cannot be easily adapted in this case.
The conclusion that the ionization properties in cLIER and eLIER galaxies in MaNGA are consistent with being due to ionization through pAGB stars (Belfiore et al. 2016 ) is mostly based on the observation of relatively low Hα equivalent widths, 0.5 <EW(Hα)< 3, in LIER emission regions which can be well reproduced by stellar evolution models (Binette et al. 1994; Cid Fernandes et al. 2011) . In AGN or star forming regions much higher EW(Hα) (> 3) would be expected. The mean Hα equivalent width in the central region with radius ∼ 3.4 kpc of the Blob Source as measured from the MaNGA data is EW(Hα) = 6.6 ± 0.5, much higher than would be expected for ionization through pAGB stars (Cid Fernandes et al. 2011) . Belfiore et al. (2016) suggest that such high EW(Hα) in LIER regions, which in their sample often correspond to localised features (often with a bisymmetric morphology) can be due to the relative geometry of ionizing stellar regions and gas cloud absorbers. The GMOS data show that the central feature in the Blob Source is actually a bicone but in MaNGA the morphology of the feature in the Blob Source is smooth and round. This makes a direct comparison with the observations by Belfiore et al. (2016) challenging, but without the additional data from GMOS, we would conclude that a geometry-related explanation is unlikely in this case. The biconical nature of this feature on much smaller scales than resolvable with MaNGA and high EW(Hα) values lead us to conclude that the most likely explanation for the LIER-like line ratios in the Blob Source are shocks. Shocks models can reproduce the observed EW(Hα) values and are often accompanied with an increase in gas velocity dispersion such as is observed in the Blob Source (Ho et al. 2014) .
What is driving these shocks? Shocks can be associated with SF through jet and bipolar outflows in the early stages of low-mass star formation and through supernova feedback Bonnell et al. 2013 ). Such shocks can then accelerate particles producing synchrotron emission that can be detected at radio wavelengths. This is especially true in highly star-forming and merging galaxies such as ultra-luminous IR galaxies (ULIRGSs, ). The Blob galaxy was detected within the Faint Images of the Radio Sky at TwentyCentimeters (FIRST, Becker et al. 1995) survey at 1.4 GHz as an unresolved source with F1.4GHz = 2.6 mJy. If the dominant source of the shocks in the Blob galaxy was SF, then SF is also expected to explain the amount of radio emission observed in this source. We compute the expected SFR due to radio emission using the correlation derived by Bell (2003) log L radio,SF [erg s 
The radio luminosity of the Blob galaxy of νLν [1.4GHz] = 4.6 × 10 38 erg/s implies a star formation rate of 19 M /yr whereas star formation rate estimated based on the Hα luminosity (Kennicutt 1998 ) is only SFR ∼ 1M /yr.
The Hα-based SFR can be both contaminated by contributions from an AGN (i.e. increased) or due to extinction (i.e. decreased) and therefore only serves as a rough estimate. A more robust SFR estimate that is not affected by extinction can be obtained using mid-IR continuum measurements (Wu et al. 2005) . The Blob Source was detected with the Wide-field Infrared Survey Explorer (WISE Wright et al. 2010) satellite that imaged the whole sky at midinfrared (IR) wavelengths. We power-law extrapolate the WISE fluxes at 12 and 22µm to calculate S24µm and follow Wu et al. (2005) to estimate a SFR ∼ 3M /yr based on νLν [24µm]. In AGN, νLν [24µm] can be contaminated by hot dust emission due to AGN dust heating. This measurement therefore serves as an upper limit on the actual SFR in the galaxy. These calculations show that the SFR in the Blob source is insufficient to explain the observed radio emission by almost an order of magnitude. Radio emission and shock signatures must therefore have another origin. In radio-loud AGN, shocks can be the result of powerful relativistic jets that inflate over-pressured cocoons providing shock ionization (Croston et al. 2007 ). We therefore investigate if the radio emission in the Blob galaxy is indicative of a radio-loud AGN residing in the host. In purely star-forming systems, the radio and IR emission are tightly correlated (Helou et al. 1985; Condon 1992; Bell 2003) and therefore one can use the ratio between observed fluxes at radio and IR wavelengths to identify radio-loud AGN in which the radio emission is not dominated by SF and show radio excess. We follow Bonzini et al. (2013) and use the parameter q24µm = log(S24µm/S1.4GHz) where S24µm and S1.4GHz are the observed fluxes at 24µm and 1.4 GHz and find q ∼ 0.5. This puts the source right at the dividing line between radioloud AGN and non-radio-loud AGN (i.e. radio-quiet AGN and star forming galaxies) (Bonzini et al. 2013) . So while we observe a slight radio excess in terms of the q24µm parameter, this observation alone does not allow us not firmly infer that a small scale AGN-driven radio jet is driving the shocks.
Recently, suggested that in radio-quiet AGN winds can be radiatively accelerated and drive shocks into the host galaxy as they propagate through the interstellar medium. They observe a statistically significant correlation between [OIII] line kinematics W90 and radio luminosity suggesting a common origin. Assuming that the efficiency of converting the kinetic energy of the outflow into radio synchrotron emission in such radiatively driven outflows is similar to starburst-driven winds (3.6 × 10 −5 ) they show that the radio emission in their sample of luminous type-2 AGN can indeed be explained in as a bi-product of AGN-driven winds. They derive efficiencies of a few percent for converting the bolometric AGN luminosity to the kinetic luminosity of the wind which agrees with previous estimates based on observations of spatially resolved winds (Liu et al. 2013) . Applying the same windto-radio emission efficiency to the Blob source, we require L wind = 1.3 × 10 43 erg/s to reproduce the observed radio luminosity of νLν [1.4GHz] = 4.6 × 10 38 erg/s. This estimate is about a magnitude higher than the kinetic power of the outflow we derive in Section 3.1. But, as mentioned in Section 3.1, there are large uncertainties involved in deriving the kinetic power of an outflow just from ionised gas observations alone (see also Müller-Sánchez et al. 2011; Liu et al. 2013; Kakkad et al. 2016) . Because of the large uncertainties involved in both estimates, we consider them to be roughly consistent with each other. This shows that an AGN-driven outflow in the Blob Source can account both for the observed radio emission and the ionised gas kinematics.
If the Blob source indeed hosts an AGN, we can estimate the bolometric AGN luminosity from L [OIII] = 2.5 × 10 40 erg/s (Reyes et al. 2008) . In low-to intermediateluminosity AGN, the [OIII] luminosity can be impacted by contributions from star formation. Using 400 galaxies at 0.01 < z < 0.07 from the SDSS data release 7 (Abazajian et al. 2009), Wild et al. (2010) developed a method to estimate the star formation contributions to L [OIII] based on the location of the source in the BPT diagram. Following this analysis, we estimate that the SF contribution to L [OIII] is < 15%. We therefore estimate that L bol,AGN ∼ 6 − 7.1 × 10 43 erg/s. This would imply efficiencies of converting L bol,AGN to L wind of ∼ 3 − 15%. This is a higher efficiency than derived by . The L bol,AGN -to-L wind -efficiency in was, however, derived for much more luminous quasars with high-velocity winds on galaxy-wide (tens of kpc) scale. In the outer parts of the galaxy, where gas densities are lower, lower efficiencies are naturally expected (Dugan 2016 ). Therefore, it is possible that the average efficiency in larger-scale winds is lower than in young small-scale outflows in higher density environments. If an AGN resides in the centre of the Blob galaxy, the kinetic luminosity of the wind is therefore sufficient to power the radio emission in the source which in turn can be associated with the shock signatures in the centre of the galaxy.
The dynamical timescale of the ionised gas outflow (t dyn = rt/vmax) is 2 − 3 Myr. Typical AGN lifetimes have been estimated through various methods in the past to be on the order of a few 10 7 − 10 8 yr (Haehnelt & Rees 1993) . The spatial extent of the outflow can therefore be easily gen-erated through a young AGN that has only been active for a few Myr (see also Sun et al. 2014) . Furthermore, the observed radio luminosity for the Blob galaxy agrees with the radio luminosity that would be expected based on the correlation between W90 and νLν [1.4GHz] for luminous type-2 AGN . This suggests that the kinematic signatures in this galaxy might be of the same origin as seen in more luminous AGN and are just the extension to younger and smaller outflows.
The GMOS observations reveal that the morphology of the inner region of the Blob source has a biconical structure with a well-defined velocity gradient indicative of an outflow (Figure 3) . Based on the above derived arguments we conclude that the Blob source hosts an AGN. The observed ionised gas and radio emission can then be explained either by small-scale (1-2 kpc) jets that have not yet broken out of the galaxy or by radiatively-driven winds which produce shocks in the host galaxy as they propagate through the interstellar medium. We are likely observing the shocks created by the expanding hot bubble like it is seen in recent simulations of jets/outflows propagating through gaseous stellar disks (Dugan 2016) . This also means, however, that the signatures in weak AGN with small-scale outflows can appear to be LINER-like and are not obviously visible as AGN photo-ionised regions. Only with combining MaNGA and GMOS were we able to detect the outflow signatures in the centre of the source.
Cone Source
The Cone Source has been classified as bona-fide AGN using different selection criteria including X-ray observations (Ajello et al. 2012 ). The resolved [SII]-BPT maps based on the MaNGA data show that the emission-line ratios in the cone-like structure are consistent with being ionised by an AGN. But while it is clear that the ionization itself is not due to star formation but due to an AGN, star formation can drive outflow activity and could be responsible for the observed velocity dispersion. Heckman et al. (2015) shows that gas velocities in starburst-driven outflows correlate with the overall star formation rate (SFR) in the galaxy. We therefore estimate the star formation in the Cone Source's host galaxy using the Hα emission line (Kennicutt 1998) . The Hα flux can be contaminated by the AGN which would increase the estimated SFR and by extinction which would lower the estimated SFR, so that a Hα-based SFR calculation can only be regarded as a rough estimate. Based on the Hα luminosity, we find a SFR ∼ 1M /year for the Cone Source's host galaxy. We also cross-match the Cone Source's position with the FIRST radio catalog and find a match with an unresolved source with F1.4GHz = 3.4 mJy which implies a radio luminosity of νLν [1.4GHz] = 7.9 × 10 37 erg/s. Since the Cone Source does host a bona-fide AGN, this radio luminosity is likely impacted by contributions of the AGN, so a radio-based SFR estimate serves as an upper limit to the true SFR. Following the same arguments as in Section 4.1, we estimate that SFR< 4M /year.
At SFR that low (or even lower, since that is an upper limit), a starburst driven outflow is not expected to exceed velocities of ∼ 50 km/s (Martin 2005; Heckman et al. 2015) but the outflow velocity in the biconical region reaches 100− 200 km/s (see [OIII] velocity dispersion maps in Figure 6 and outflow modelling described in Section 3.2) which by far exceeds the expected value due to star formation and implies that it is the AGN that is driving the observed outflow.
To assess if the AGN is powerful enough to drive the observed outflow, we again estimate the bolometric luminosity of the AGN from L [OIII] = 4 × 10 40 erg/s and find L bol,AGN ∼ 9 × 10 43 erg/s (Reyes et al. 2008) . In Section 3.2 we have shown that the kinetic power of the outflow isĖ kin = 0.5 × 10 41 erg s −1 . This implies an efficiency (Ė kin /L bol,AGN ) of < 0.1%. The dynamical timescale of the outflow t dyn is in the range of 7−10 Myr, consistent with the typical active phase of an AGN. These arguments show that the AGN is more than powerful and long-lasting enough to produce the ionised gas outflows observed.
Interesting to note is the already mentioned directional change of the outflow that occurs at a distance of ∼ 2 from the centre of the Cone Source. This directional change also becomes apparent in the warped iso-velocity contours of ∼ 0 km/s in the MaNGA [OIII] velocity field ( Figure 6 ). The fact that we observe [OIII] in only two distinct regions in the GMOS field of view that are aligned almost perpendicular to the large-scale outflow direction further confirms this observation. Such a directional change in kinematics could, however, also be related to the presence of further kinematically distinct components in the host galaxy, such as a central bar. But the high [OIII] velocity dispersions (∼ 200 km/s) in the centre of the galaxy as probed with GMOS are unlikely to be explained by stellar processes. This suggests that the high velocity gas in the centre of the galaxy and the outer parts of the galaxy are indeed kinematically and physically associated. The directional change of the outflow is possibly connected to the 'path of least resistance' through the host galaxy that outflows have been shown to prefer (Faucher-Giguère & Quataert 2012) . Another possibility is that above and below the plane of the galaxy, where extinction is low, the outflow is propagating rapidly and is ionised out to far distances. In the disk, where extinction is higher, the outflow is slowed down and due to higher extinction values, we predominantly detect the blueshifted part of the outflow (Figure 6 ), leading to this seemingly directional change of the outflow. The observed line ratios further show that the dominant ionization source is an AGN.
This analysis strongly suggests that the cone-like structure is indeed powered and driven by the AGN. Its biconical nature and velocity field reveal that it is a moderately fast outflow expanding parallel to the stellar disk on small scales and perpendicular to the stellar disk on large scales.
ADDITIONAL IMPACT OF GMOS OBSERVATIONS
In the previous subsections we have shown that we observe signatures of outflows that are driven by a central AGN in both the Blob and the Cone Source. While in the Cone Source, the biconical outflow signatures were already apparent in the MaNGA observations and were observed on galactic-wide scales, the outflow signatures in the Blob Source could only be resolved with the higher-resolution GMOS observations. We now investigate the how the differences in outflow signatures (small-scale vs. large-scale) may relate to their host galaxy parameters.
Although L [OIII] can be affected by extinction, most likely from dust in the narrow-line region, [OIII] luminosities are a good indicator of total bolometric AGN luminosity (Reyes et al. 2008; LaMassa et al. 2010) . These relations have been established using the single fibre SDSS spectra and we therefore measure [OIII] (Veilleux et al. 2013; Wylezalek & Zakamska 2016) suggests that there is a tight correlation between bolometric AGN luminosity and the signatures of feedback such as outflow velocities quantified by emission line width measurements. Such a correlation then implies that there is a minimum AGN luminosity above which an AGN can become powerful enough to launch winds that will affect the galaxy. This threshold luminosity has been estimated to be L bol ∼ 10 45 erg/s. In AGN with 10 43 < L bol < 10 45 erg/s key AGN feeding and feedback processes are expected to occur within the inner kpc (Storchi-Bergmann et al. 2010; Barbosa et al. 2014; Lena et al. 2015) . The two sources in this work are around or slightly below the expected threshold luminosity and interestingly we observe the more extended and more developed outflow signatures in the higher luminosity object, which is in line with expectations from these recent works. Additionally, the Cone host galaxy stellar mass is almost an order of magnitude smaller than the Blob Source's stellar mass (1 × 10 10 M for the Cone Source and 7.3 × 10 10 M for the Blob Source). Stellar masses have been estimated from K−correction fits to the optical photometric data from SDSS and are reported in the NSA Sloan Atlas catalogue. This potentially points to the fact that the outflow in the Cone Source had to overcome a smaller gravitational potential facilitating expansion to larger galactic scales in comparison with the outflow in the Blob Source. In an upcoming Gemini GMOS program which will observe a larger sample of MaNGA-AGN with a similar observational setup, we will be investigating the correlation between outflow signatures, AGN luminosity and galactic potential on a larger statistical basis. Outflows and feedback from low and intermediate luminosity AGN can potentially have significant impact on their environment and contribute to AGN/host-galaxy self-regulation (Crenshaw & Kraemer 2012) .
CONCLUSIONS
In this paper, we combine IFU observations obtained within the SDSS-IV MaNGA survey with higher resolution, small field-of-view IFU observations obtained with the Gemini/GMOS instrument of two low-redshift AGN with luminosities about an order of magnitude below the traditional quasar cut-off. While the MaNGA observations show the surface brightness distribution and kinematics of gas and stars on galactic wide scales, the GMOS observations zoom into the centre and resolve the inner few kpc of the galaxies.
Both sources have been selected from the MaNGA sample based on their very different ionised gas morphologies (cone-like vs. blob-like) and kinematics and on their high fraction of highly ionised regions as probed by resolved MaNGA [NII]-BPT diagrams. The goal of this work is to map circumnuclear gas flows on scales from < ∼ 250 pc to ∼ 2 kpc in AGN whose host galaxies are mapped by MaNGA and where we expect to detect the long-sought transition from circumnuclear to galaxy-wide AGN feedback.
Revealing the nature of the Blob Source is challenging due to the morphology and ambiguous line ratios in the central region of the source. Combining IFU observations with different resolutions and mapping different spatial scales, we find the following:
• The Blob Source shows a circular region with radius ∼ 2.7 kpc of AGN/LINER-dominated spaxels in the resolved MaNGA [NII] BPT diagram that is spatially coincident with increased [OIII] and Hα velocity dispersion.
• Modelling the GMOS Hα velocity field in the inner 5 kpc of the Blob Source reveals a biconical structure in the residual map. This biconical structure is also spatially coincident with a cone-like structure of increased Hα velocity dispersion and [NII]/Hα line ratios.
• The resolved MaNGA [SII] diagram shows that the emission line ratios in the central part of the Blob Source are LI(N)ER-like. Due to high EW(Hα) values of ∼ 6.5, we suggest that the most likely explanation for the LIER-like line ratios in the Blob Source are shocks.
• Based on a multi-wavelength analysis involving estimates of (kinetic) energies of the shock and SF-and AGNdriven winds, we conclude that the structure represents a small or stalled outflow or jet powered by an AGN which is driving the shocks. This conclusion is backed by the GMOS observations which resolve the biconical nature of that region with a well-defined velocity gradient in the outflow.
We find the following in the Cone Source:
• The MaNGA maps of the Cone Source show a biconical region of high [OIII] velocity dispersion that is spatially coincident with AGN-dominated spaxels in both the MaNGA resolved [NII] and [SII] BPT diagrams.
• Modelling of MaNGA Hα velocity maps reveals an additional biconical kinematic component that is spatially coincident with the high [OIII] velocity dispersion region. However, the decoupled kinematic component is warped and changes direction at a distance of ∼ 1 kpc from the centre. Such a change in direction could have multiple origins, including the presence of a stellar bar in the centre of the galaxy.
• The GMOS observations of the inner few kpc of the Cone Source reveal high velocity dispersion [OIII] emission that is detected in two regions in the GMOS field of view. The alignment is in agreement with the MaNGA observations and its high velocity dispersion makes a bar scenario unlikely.
• We suggest that this cone-like structure that shows a clear velocity gradient in the residual maps and emission line ratios consistent with being excited by an AGN represents a moderately fast outflow that has already propagated to galaxy-wide scales with a size of several kpc. This conclusion is in agreement with calculations based on the kinematics and energetics in the outflow and of the AGN.
Some authors have recently argued that the kinematics of the narrow-line region of some AGN can be largely due to a combination of rotation and in situ acceleration of material originating in the host disk as an alternative for material outflowing from the nuclear regions. The low/intermediate luminosities (10 43 − 10 44 erg s −1 ) of the AGN in this work, combined with the large distances at which we detect outflowing components that are kinematically decoupled from the stellar gas disk (2 − 4 kpc) are hard to reconcile with models in which gas in the galactic disk is accelerated in situ at these distances (Fischer et al. 2016 ). The conical geometry of our outflow constrains the acceleration size to be < 400 − 700 pc, the typical resolution of our observations. Higher resolution observations would be required to trace the outflow to its footprints within the nucleus of the galaxy and to determine the size of the acceleration region.
We therefore conclude that we have detected AGNdriven outflows in both targets. In the Cone Source, the higher-L bol , lower stellar mass object, we are indeed tracing the origin and coupling of the wind to the large-scale biconical outflow and resolve the outflow direction with GMOS. But the MaNGA maps reveal how far the outflow reaches and its large-scale propagation direction. In the Blob Source, the lower-L bol , higher stellar mass object, the data enabled us to discover a young or stalled biconical outflow where none was obvious at the MaNGA resolution. But the spectral range and depth of the MaNGA spectra pointed us towards further investigating the nature of the blob-like distinct structure in the centre of the galaxy. With MaNGA alone, this source would have been classified as a regular (c)LIER galaxy but with the additional kinematic information from GMOS that led to a careful multi-wavelength analysis were we able to investigate the nature of this source.
Constraining the kinetic energy and momentum of such AGN-driven outflows is still a challenging task with the available observations. Stern et al. (2016) summarise observational constraints for such measurements for various observational techniques. They find that the ratio of outflow momentumṗ to the available momentum of AGN photons L bol /c is 1 for the narrow-line gas observations on large scales. They argue that this observation can be reasonably explained by an energy-conserving flow which follows after the wind builds up circum-nuclear pressure as it runs into the interstellar medium of the galaxy for the first time. Our outflow kinetic energy estimates presented in Sections 3.1 and 3.2 yieldṗ/(L bol /c) values > ∼ 100, in general agreement with the other narrow-line-based estimates compiled by Stern et al. (2016) . Unfortunately, all these estimates are affected by strong biases and assumptions that we mentioned in Sections 3.1 and 4.1; in particular, the electron density is very poorly known. Detections of the other phases of the same outflow (e.g., the associated neutral or molecular gas) would be an ideal avenue for testing these widely-used estimates using a different technique.
These observations show that combining large-scale IFU data with higher resolution, small scale IFU maps are necessary when exploring how wind launching and propagation are related to AGN luminosity and galaxy potential. Small young or stalled outflows might have been missed in previous observations due to resolution-limited observations. In a forthcoming paper, we will explore the relation between outflow size, ionization mechanisms, AGN luminosity and galaxy potential with a larger set of AGN that will have been observed by both MaNGA and GMOS. Outflows and feedback from low-luminosity AGN might potentially contribute significantly to feedback processes in the galaxy. Finding hidden and small-scale outflow is therefore crucial for further understanding AGN/host galaxy self-regulation.
